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IlvTHOtfJCTICS 


An ions  the  methods  suitable  to  increasing  agricultural  production 
figure  principally  the  amelioration  of  the  vegetal  material  and  the  upkeep 
of  the  fertility  of  the  soil;  these  perfections  often  are  realized  by  a 
simultaneous  way  and  one  today  associates  very  frequently  the  problem  of 
fertilizers  to  that  of  the  research  of  varieties  having  the  power  to  best 
utilise  theft.  In  a  country  tho  progress  of  osriculture  can,  in  a  certain  . 
measure ,  measure  itself  by  the  consumption  of  fertilizers;  their  use  marks 
an  evolution  of  the  traditional  culture  towards  a  rationalization  of  tha 
production  methods,  which  tends  to  transform,  agriculture  into  on  industry. 

The  problem  of  fertilizers  is  oxrmincd  h're  in  relationship  with 
rice-growing  and  in  the  geographical  framework  of  South  Vietnam.  This 
study  is  ripening;  from  ell  parts  the  great  rice-growing  countries  of  the 
world  arc  sollicited  to  produce  more  to  guard  against  alimentary  shortage 
which  several  overpopulated  Asiatic  countries  suffer  from.  Vietnam  must 
answer,  for  its  part,  to  this  international  effort  and  this  expleins  the 
attention  that  they  ere  actually  bringing  tc  the  use  of  fertilizers  in  the 
rice  fields. 

But  it  is  opportune  that  a  technician  should  make  the  point  of  this 
question,  put  in  reliof  the  oxporiorco  ocquirod  by  tho  trials  and  obser¬ 
vations  followed  from  more  than  20  years  in  the  country  of  Indo  China. 

This  is  the  essential  goal  of  this  memoir;  it  furnishes,  by  its  wall  suppor¬ 
ted  documentation,  an  excellent  beso  for  the  experiments  to  follow.  Right 
now  cortain  rules  of  use  ere  well  known  and  must  not  be  tre r.sgressod  under 
penalty  of  failuro;  they  arc  here  recalled  with  lucidity. 

Know  that  tho  author  has  also  trotted  and  exposed  frankly  the  delicate 
question  of  tho  revenue  of  the  fertiliser.  One  must  not  feat  to  say  that 
quite  often,  in  aetual  eoonc.lc  circumstances,  tho  use  of  fertilizers  is 
not  paying,  or  else  not  enough  to  interest  the  rice  grower;  on  tho  other 
hand,  it  requires  an  oxponditure  that  frequently  passes  tho  possibilities 
of  tho  exploiter.  The  genera iiset ion  of  the  using  of  fertilizers  thus 
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require*  governmental  measures,  either  to  fevorize  short  term  credit,  or 
to  force  the  practice  of  fertilizing,  even  if  the  benefit  of  particular 
farmers  remain*  low*  Whatever  he  the  interest  withdrawn  frem  the  operation 
by  the  rice  grovera,  the  oountry  must,  by  this  means,  increase  its  expor¬ 
table  surplus  crop)  at  the  seme  time  that  it  carries  out  this  humanitarian 
endeavor,  it  bases  its  economy  on  a  produce  of  first  necessity. 

C 

The  use  of  fertilisers  in  rice-growing  thus  appeared  her*  at  onoe  as 
a  technical  problem,  by  its  nature,  and  a  political  problem  in  its  applic¬ 
ation. 
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The  problem  of  fertilizer  a 


is  rice-growing 
in  South  Vietnam 


If  one  oompares  the  average  yield  of  the  rice  fields  of  South  Vietnam 
to  those  obtained  in  the  neighboring  countries  situated  in  the  seme  latitude, 
that  ia  to  aey  almost  in  the  same  climatic  conditions  (pluviometer,  luminos¬ 
ity),  one  declares  that  they  are  not  sufficiently  productive*  Thus  if  the 
yields  per  hectare  of  Siamese  lands,  Malaysian  and  Indian  . lands  ere  respec¬ 
tively  from  1,600,  1,460,  1,400  kg.,  that  of  the  rice  fields  of  South 
Vietnam  is  only  from  1,200  to  1,300  kg.  This  small  yield  (1)  is  due  to 
numerous  factors  whose  principals  are*  a  defective  hydraulic  system,  an 
insufficient  use  of  organic  and  mineral  fertilizers).  It  is  a  nearly 
extensive  culture  that  does  not  demand  the  contribution  of  important  capi¬ 
tals  and  which  despite  everything  relates  sufficiently  thanks  to  the 
natural  richness  of  the  soil.  It  ia  however  possible  to  augnent  our  rice- 
growing  production  in  ameliorating  the  milieu  of  culture  by  a  more  satis¬ 
fying  hydraulic  system  and  by  adopting  a  more  intensive  method  by  employing 
fertilizers  and  varieties  of  high  yields. 

The  realization  of  this  vet.t  program  would  permit  the  yield  of  the 
traditional  oulture  to  rise  to  the  level  of  that  whioh  one  obtains  with 
seleoted  varieties  in  the  experimental  stations  where  the  oulture  is  made 
under  good  irrigation  and  fertilizer  conditions.  It  would  double  our 
rice-growing  production. 

The  amelioration  of  the  oulture  milieu  by  the  installation  of  satis¬ 
fying  hydraulio  equipment  is  the  most  efficaoious  method  of  ameliorating 
production  (2),  however  its  realization  demands  time  and  the  contribution 
of  important  oapital. 


(l)  It  is  necessary  to  point  out  that  in  the  average  yield  statistlo 
given  for  Vietnam,  one  takes  into  aeeount  the  yield  obtained  in  lands  some¬ 
times  very  disinherited,  while  abroad,  the  rioe  culture  is  installed  uniquely 
in  the  regions  most  favorable  to  this  oulture. 


Vo  will  confine  ourselves  in  this  study  to  tbs  fertilizer  problem. 

If,  because  of  the  vest  stretch  of  insufficiently  managed  land,  the  jobs 
of  bydraulic  management  still  remain  of  first  importance  to  South  Vietnam  in 
the  augmentation  of  the  rice-growing  production,  the  use  of  fertilizers 
could  however  ameliorate  the  yield,  on  lands  managed  as  well  as  on  those 
that  ere  not,  and  would  permit  an  increasing  yield  going  from  2$  %  to  30  %, 
as  one  often  declared  in  the  diverse  essays  undertaken  at  the  Indochinese 
Rice  Office.  It  would  above  ell  have  the  advantage  of  being  realized  at 
any  time. 

The  use  of  mineral  fertilizers  is  almost  ignored  in  the  traditional 
culture  of  South  Vietnam.  In  order  to  recommend  usage,  it  is  necessary 
to  put  at  the  disposition  of  the  peasent  good  fertilizer  formulas.  However, 
despite  the  relative  uniformity  of  the  nature  of  the  soil,  the  South- 
Vietnemese  rice  fields  must  be  redistributed  in  different  rice-growing 
zones,  to  which  the  different  fertilizer  formulas  correspond. 

The  rational  utilisation  of  fertilizers  thus  requires  a  preliminary 
study  of  the  serological  and  hydraulic  conditions  of  the  soil,  and  meteor¬ 
ological  factors.  This  data  permits  one  to  trace  a  map  of  the  different 
rice-growing  zones,  needs  in  fertilizing  elements  for  the  diverse  zones 
and  to  recommend  fertiliser  formulas  proper  to  each  region,  or  if  possible 
to  each  province.  This  study  thus  comprises  the  following  principal  points  a 

A.  ___  Study  of  the  different  rice-growing  zones  of  South  Vietnam. 

B.  _  fertiliser  formula  for  the  different  rice-growing  zones. 

C.  _  Actual  situation  of  the  use  of  fertilisers. 

D.  _  Intensification  of  the  use  of  fertilisers. 


(2)  The  Vietnamese  rice-grower  realises  the  importance  of  the  hydrau¬ 
lic  factor.  According  to  him,  the  faotors  conditioning  the  yield  are  cited 
in  the  following  order t  *in  the  first  place  water,  in  the  second  fertiliser, 
in  the  third  the  cultural  works,  in  the  fourth  the  seeds*  (Hhet  nuoc, 
nhl  phan,  tea  can,  tu  giong). 


Study  of  tbs  different  rice-growing  soots 
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As  it  vas  tarlitr  said,  tht  distribution  of  riot  fitlda  in  difftrtnt 
zonts  is  bastd  on 'climatic  data,  hydraulic  end  agrologioal  data. 


X. _  Climtlfl  gaadltioaa 

Tht  tesqjeratura  being  quitt  regular  in  the  courat  of  tht  year  in  South- 
Vietnam,  it  is,  from  tht  climatic  point  of  view,  tht  pluviometer  that  cocmands 
ricj-crovirg. 

The  climate  is  that  of  tropical  regions  end  comprises  the  succession 
in  tho  year  of  a  dry  see son  end  a  rciny  see eon.  Beside  a  ccmavhst  week 
luminosity,  because  of  the  graft  number  of  cloudy  days  end  the  relatively 
short  duration  of  the  day  in  relationship  to  that  of  temperate  regions  (1), 
the  temperature  end  pluviometer  factors  of  South  Vietnam  ere  clearly 
favorable  to  rice.  The  annuel  rein  fells  vory  from  1  m  50  to  2  m,  t.iat  is 
to  sey  2  to  3  times  superior  to  those  registered  in  the  rice-growing 
regions  of  France. (Cemargue).  Beside  this  substantial  water  contribution, 
the  reins  contribute  enormously  to  the  contribution  of  fertilizing  elements* 
The  rein  veter  doses  made  in  Tucilrnd  demonstrated  that  a  total  of  12  kilo- 
grrms  of  nitrogen  per  hectare  is  deposited  annually  by  the  rains,  about 
three-fourths  of  this  volumn  are  constituted  by  axtonia  end  the  reat  by 
nitre te  (0,  Bertrand  also  found  trrees  of  X20  and  KgO  in  the  water). 

The  rainy  season  lasts  almost  7  months,  from  May  to  November.  The 
rloe-growing  campaign  begins,  for  heelthy  lends,  from  tho  beginning  of  the 
humid  eiesoos  for  toxic  lands,  it  is  somewhat  retarded  so  tbet  the  soil 
can  be  veshed  by  the  first  rains. 

The  rains  ere  not  regular,  during  the  7  months)  the  humid  esocen  is 
out  by  a  short  period  of  dryness,  store  or  less  acute,  that  tales  place 


(1)  Tie  luminosity  exerts  a  great  influence  on  tUs  yield.  If  in 
Italy,  the  yield  is  nearly  the  quadruple  of  what  one  harvests  in  our  country, 
it  ic  largely  due  to  the  luminosity.  The  number  of  sumqr  hours  durirg  the 
k  first  months  of  rice  vegetation  is  1203  at  Yereelli,  while  it  is  only 
about  700  hours  here. 


generally  towards  tha  month  of  August.  This  risk  oftsn  hindsrs  ths  vage- 
tation  of  tha  rios  and  rsterda,  in  ths  double  transplanting  zona,  tha 
cultural  opsrations  (2nd  transplanting),  or  occssions  an  inadaouats  supply 
of  vetar  at  tha  tima  whan  ths  rica  has  moat  naad  of  it  (nawly  transplanted 
rica  plants). 

Tha  and  of  tha  rainy  saeson  habitually  takas  plaoa  at  tha  tima  of 
maturity  of  tha  plants  and  at  tha  tima  of  harvest,  tha  aarth  is  in  genoral 
quits  dry  or  muddy.  Ths  premature  varieties  put  aside,  ths  rica  ia  harves¬ 
ted  in  favorable  meteorological  conditions,  tha  boating  down  and  tha 
winnowing  can  be,  from  this  fact,  executed  in  tha  field.  The  eleanaing  of 
the  grains  in  particular  la  greatly  facilitated  by  the  preaence  of  the 
North  wind. 


II.  _  Hydraulic  conditions 


The  principal  souroea  of  water  in  South  Vietnam  are* 

...  ths  Mekong,  that  oospriete  two  principal  arteries i  ths  so-ocllsd 

Mekong  end  the  Beaaac; 

.  ..  tha  Valoo  with  its  two  arteries  i  tha  Oriental  Vaioo  and  tha 
Oeeidentsl  Vaicoj 

__  the  song  Donna i. 

The  Mekong,  by  its  flow  and  the  stretoh  of  oreaa  that  it  waters  ia  the 
most  important.  Beginning  from  Vi nh- Long,  it  divides  itself  into  4  arms 
(Song  Co-Chian,  3.  Hem-Luong,  S.  Ba-Xal  and  S.  Mjr-Tho).  The  Mekong  mixes 
its  alluviums  with  those  of  the  Vsico  and  tha  Donnal  and  tha  ensemble 
forms  a  vast  delta  cut  by  multiple  eras  where  the  salty  waters  flow. 

The  annual  floods  of  the  Mekong  do  not  have  the  terrible  effect# 
registered  in  North  Vietnam  by  the  Bed  River,  in  ease  of  rupture#  of  the 
dikes)  its  bad  not  being  damned  the  inundation  can  %>resd  itself  over  a 
greet  area  20,000  km 2  and  it  ia  rarely  abrupt  and  violent.  The  elevation 
of  .he  water,  at  the  time  of  tha  floods,  diminishes  graduelly  as  one 
approaches  tha  aea.  Being  from  3  to  4  ■  at  Cbeudoe,  it  lower*  itself  to 
1  2  *  at  Longxuyen  _  Sadeo.  and  to  0  a£0  lm  at  Gantho  M  Soetrong) 

below  the  course  of  water  the  inundation  spreads  Itself  over  a  larger 
region  end  the  proximity  of  the  so*  permits  e  more  rapid  evacuation  of  the 
water  thanks  to  tha  action  of  tha  tidaa. 

Tha  choice  of  tha  varieties  like  tha  practlcs  of  cultural  opsrations 
ia  mads  in  function  of  these  phenomenal  floods.  Thus  in  tha  zona  where  tha 
water  bad  la  deep,  tha  floating  rica  la  employed)  in  tha  Loogxuyen  zona  r_ 
Sadeo.  it  ia  earnl-floatlng  rica)  and  in  tha  Centho  zona  __  Viahloog  _n... 
Soctreng,  it  la  rioa  that  requires  double  treosplaating. 


Vila,  rain  we  tar 
•  fields  %ith  floating  and 
*U-floctJog  rieaa 
tnapUaUng 
-  «tfatkum£ 

^  p*“»  JBS&I*"*' 

•uroc  r*MT  ***cf  *+uruM\ 

Ax&or  fe*nme*  tc* 


The  floods  still  exercise  a  beneficial  actios  on  the  lands  „_>&t  they 
cover,  above  all  the  Bassac  voters,  of  neutrel  reaction  (pH  6,  9,  average 
of  31  analyses  of  water  drawn  out  et  different  dates  and  points)  and  a 
good  silt  content  1  238  g  9  to  or  (1). 

Apart  from  the  phenomenon  of  the  floods,  the  liming  also  plays  an 
importcnt  role  in  South  Vietnamese  rice-growing.  The  lands  situated  far 
from  the  sea  end  possessing  en  inferior  side  to  that  of  the  level  of  the 
high  tides  benefits  from  a  bi-daily  irrigation  with  easy  running  water. 

The  lends  possessing  a  more  elevated  side  ere  only  irrigated  at  the  great 
tides,  but  remain  however  humid  ell  year  round.  These  two  types  of  rice 
fields  belong  to  the  category  of  rice  fields  flooded  with  easy  running 
water}  one  there  includes  also  rice  fields  receiving  water  from  the  rivers 
at  the  time  of  the  floods. 

Another  category  of  rice  fields  ia  that  of  lands  covered  with  briny 
water  during  a  more  pr  less  great  part  of  the  year.  0n«  distinguishes, 
actually,  rice  fieldii  with  low  dimansions,  inundated  vllh  salty  water  by 
the  rise  end  fall  of  the  tides,  r-nd  those  hrvin.5  more  elevated  dimensions 
aubjeotsfi  only  to  tho  rising  of  srlto  by  cepillarUy,  Tfci*  ot-tagoxy 
of  lends  demands  a  particular  preparation  (desalting  of, the  soil),  the  use 
of  speciel  varieties,  resistant  to  salty  water,  like  the  Cadung  Gccong  and 
ths  Tauhuong. 

In  addition  to  theaa  two  categories  of  rice  fields,  one  must  cite 
the  rice  fields  with  rain  water.  These  are  the  high  lands,  situated  far 
from  the  course  of  the  water.  They  have  a  very  uncertain  yield,  due  to  a 
sufficient  pluviometer  but  often  poorly  distributed.  The  harvest  by  this 
faot  can  ba  compromised  if  the  short  dry  spell  is  too  accentuated. 


IXI«M  Agrologicel  conditions 


The  dense  network  of  water  courses  gives  to  South  Vietnam,  from  the 
agrologicel  point  of  view,  a  certain  unity;  these  era  in  general  lands  of 
more  or  less  recent  alluvial  formation. 

Do8pite  this  uniformity,  one  can  distinguish  for  South  Vietnam* 

1)  a  zone  situated  outside  of  the  delta} 

2)  the  so-called  delta; 

3)  the  maritime  acne. 


(1)  The  vatera  of  the  Nil*  of  the  Misaisaipi,  of  the  Gange  have 
far  higher  ailt  content;  1  kg  £00  for  the  Nile,  1  kg  730  tor  the  Misaiaaipi 
1  kg  950  for  the  Gange, 
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The  first  canpriaes  rics  fields  of  the  provinces  of  Tbudeumot,  Bienhoa, 
Tayninh  and  a  part  of  Chaudoe  (Occidental  aegnent).  They  era  of  datritel 
end  alluvial  origin,  quit*  -  ood,  poor  however  in  nitrogen,  but  in  generel 
sufficieritly  furnished  in  end  quit®  rich  in  K^O  (1).  These  ere  the 
rein  water  rice  fields,  of  generclly  week  and  very  uncertain  yield,  because 
of  the  total  subjection  of  tha  culture  to  atmospheric  conditions.  The  area 
of  these  rice  fields  in  this  zore  is  relatively  restrained  and  the  major 
part  of  rice  consumed  in  these  provinces  cane  from  the  more  productive 
lends  of  the  best. 

2 _  the  so-called  delta  t  By  following  the  Mekong  upstream  and  down¬ 

stream,  one  con  there  distinguish  several  different  rice-growing  milieus t 

a)  The  floating  rices  zone  englobes  nearly  all  of  the  province  of 
Chaudoe  end  a  part  of  Longxuyen.  These^are  rice  fields  formed  by  recent 
alluviums  that  are  non-humic,  poor  in  FQr  except  for  a  large  band  situated 
along  the  Mekong  for  Chaudoe  ond  along  the  Bassao  for  Longxuyen.  The 
content  in  XnO  is  equally  poor,  beside  the  rice  fields  situated  in  the  SV 
o t  Longxuyen  end  neighbors  of  Rechgia,  From  the  point  of  view  of  the 
physical  nature  of  the  soil,  it  is  a  question  of  allt-silleeeuai  the 
predominance  of  large  constituents  is  due  to  the  fact  that  the  zone  consider¬ 
ed  is  situated  at  the  beginning  of  the  dejection  cone  of  the  Mekong. 

The  height  of  the  water  during  flood  times  imposes  the  use  in  this  zone  of 
particular  varieties,  floating  rices.  The  culture  remains  very  risky, 
and  in  generel,  one  discounts  a  good  harvest  out  of  three.  Thus  the  produc¬ 
tion  in  the  province  of  Chaudoe  oscillates  between  30,000  and  200,000  tons, 
following  the  direction  of  tha  flood  (for  an  area  of  ljj0,000  hectares  of 
rice  fields) . 

Comparable  elements  in  0/0C  of  naturally  dried  lend! 


7ery  poor  soils... 
poor  •#*« 
overage 
rioA  ^  mm 
very  rloh  e ♦ 

The  culturel  works,  labors  and  seeds,  are  begun  early  in  this  zone, 
in  April  ^Jfciy,  before  the  reins,  to  permit  the  plants  to  have  suffidient 
vigor  at-  the  time  of  the  floods.  The  principle  risk  is  insufficient  water 
at  seeding  time*  the  years  when  the  reins  ere  insufficient  at  the  beginning 
of  the  period,  the  rice  grower  aeas  himself  obliged  to  plant  relief  seed  beds. 

(1)  The  estimation  of  the  soils,  from  a  richness  in  fertilizing 
elements  point  of  view  is  based  on  the  fertility  scale  adopted  by  the 
Indochinese  Bice  Office* 
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The  use  of  fertilizers  is  totally  ignored  in  this  sons  end  the  suoosss 
of  the  cultures  depends  on  the  u;eteorolo£ical  end  hydraulic  conditions) 
the  yield  is  shove  all  conditioned  by  the  course  of  the  floods,  which 
begin  in  general  towards  the  beginning  of  July* 

One  can  connect  with  this  type  of  rice  fiolds,  the  zone  of  semi- 
floatiig  rice  and  decreased  rice,  which  is  found  more  downstream  of  the 
Mekong.  It  comprises  a  good  part  of  the  provinces  of  longxuyen  and  Sadec* 
As  with  floating  rice,  semi-float ing  rice  is  cultivated  by  direct  seod  bed, 
on  a  terrain  that  is  worked  and  harrowed.  While  floating  rices  support 
heights  of  water  from  3  to  4  demi~f looting  rices  resist  only  a  small 

height  of  flood  water;  certain  ones  among  them  present  the  same  character¬ 
istics  as  the  floating  rices  (knotted  roots,  special  tissues...);  others 
on  the  contrary  resscmble  the  ordinary  varieties,  from  which  they 'differ 
however  by  their  rapid  growth  or  the  production  of  a  longer  straw.  The 
diminished  rice  is  a  transplanted  rice;  this  culture  method  is  practiced 
at  the  borders  of  the  water  lines,  the  depressions  remaining  inundated  for 
long  periods  of  time,  or  in  the  river  islands. 

b)  The  zona  of  double  transplanting  rice  comprises  the  provinces  of 
Vinhlong,  Cantho  and  a  part  of  Soctreng,  Those  are  lands  rich  in  organic 
materials,  abundantly  provided  with  &  0,  however  poor  in  IrCT,  On  these 
lends,  working  the  soil  is  very  brief;  the  labor,  necessary  elsewhere,  is 
replaced  in  these  lands  approaching  peat  mosses,  by  a  mowing  of  the  grasses 
followed  by  a  rolling. 

Although  the  use  of  fertilizers  there  may  be  ignored,  this  zone 
furnishes  however  the  best  yields  of  South  Vietnam. 

3  _  Maritime  zone*  the  maritime  zone  (limited  by  the  thiek  line 
drawn  on  the  rap)  is  subjected  to  the  rising  of  the  salt  water,  be  it  by 
the  action  of  the  tides,  or  by  capillarity  in  the  dry  season. 

It  comprises i 

a)  __  The  old  lends  of  tho  provinces  of  Cholon,  Tanan,  Gocong,  end 
a  part  of  (tytho  and  Bontro.  A  good  part  among  them  yield  2  crops,  These 
are  the  relatively  healthy  rioe  fields,  however  poor  in  N,  in  r  <P  and 
rich  in  JTO. 

b)  _  The  new  lends  of  Trevinh,  Soctreng,  Baclieu,  Bachgia  agd  a 
part  of  Bart re,  rich  in  humus,  sufficiently  provided  in  P  (r  and  K  0, 
however  very  toxic  by  the  invasion  of  salt  water  and  by  the  strong  content 
in  alumina  of  the  lands. 

The  old  rice  fields  ere  almost  tho  only  ones  in  South  Vietnam  that 
receive  a  mineral  manure,  because  of  the  wearing  out  of  the  lands  exploited 
too  intensively  and  for  too  long  a  time. 


Tho  now  lends,  richer,  beer  hovevor  very  risky  cultures  because  of  a 
poor  hydraulic  system.  Tht  manrgssont  of  this  zone,  comprising  essentially 
the  digging  of  the  Quen-Lo  canal  ___  Phung-Hiep,  unfortunately  provoked 
the  access  of  salt  vater  inland,  without  however  notably  ameliorating  the 
drainage  of  surplus  waters.  These  lends,  excessively  toxic,  cannot  be 
cultivated  until  an  energetic  washing  of  the  soil  by  the  rains  occurs. 

The  working  of  the  soil  which  necessitates  the  labors  end  herrowings  is 
often  hindered  by  the  lack  of  beasts,  reering  is  in  effect  rendered  some¬ 
times  difficult,  by  the  lack  of  easy  running  water,  when  the  dry  season  is 
too  acute. 

« 

e 
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The  charecteristic,  very  striking,  of  the  nature  of  the  soil  of  South- 
ViotnaiB  is  the  toxicity  of  its  lands.  This  toxicity  is  all  the  more  greater 
because  the  land  is  more  alumodi  the  old  rice  fields,  better  washed, 
having  a  satisfactory  hydraulic  system  or  an  adapted  management,  are  less 
toxic  than  the  now  lands  of  tho  Vest.  The  alumad  lends  bear  a  particular 
vegetation,  a  small  reod  under  tho  name  of  *Co  Kang  Kim*  (Halecochr.ris 
ecuisatir.sl  whose  aspect  end  dimoi'.sicns  very  with  the  decree  of  toxicity 
of  the  soili  reddish  yellow,  it  pesses  from  yellow  and  light  green,  to 
become  a  beautiful  deep  green  and  attains  the  level  of  one's  belt,  when  it 
grows  on  faintly  elumed  lands.  In  the  dry  season  it  is  frequent  to  observe 
on  the  surface  of  these  alumed  soils,  white  effervescences  due  to  the 
salts  that  these  lands  contain  and  which,  under  the  influence  of  capillar¬ 
ity  phenomenons,  raise  to  the  surface. 

Another  particularity  very  well  known  of  these  lands  is  their  floccu¬ 
lating  power;  if  one  there  introduces  cloudy  voters  charged  with  silt,  they 
come  out  of  it  completely  stripped  end  perfectly  clear.  Finally,  if  they 
are  submitted  to  a  salted  liming,  they  take  on  a  friable  structure  and 
without  cohesion,  rendering  difficult  the  construction  of  impermeable  dikes. 

The  origin  of  the  alumed  lands  results  from  an  ensemble  of  phenom¬ 
enons  which  are  quite  complex.  The  essential  factor  is  the  very  pushed 
decomposition  of  sedimentary  rocks  or  silicated  eruptive  rocks,  notably 
containing  silicates  of  alumina;  this  provokes  the  migration  of  siliceous 
elements  under  the  form  of  pseudosolution  and  the  presence  in  the  soil  of 
free  alumina  and  of  colloidal  complexes  capable  of  liberating  fran  it. 

This  liberation  is  particularly  accentuated  by  the  strong  acidity  of  the  soil. 

The  alumina  content  of  these  soils  is  very  high  as  the  figures  here 
below  show  concerning  a  cultivated  land  situated  on  the  oircumferenoe  of  the 
Jones  Plain  (1). 

(l)  Extract  from  the  Study  of  lands  end  alumed  vrters  by  B*  F.  AUHXOL 
and  IAM-VAN-VA hO  Publication  of  the  Indochinese  Rice  Offioe  no.  52. 


Content  in  *A1*  of  the  solutions  of  soils  from  Cau-an«h* 

Samples  taken  before  the  rainy  season  0 

Results  expressed  per  thousand  of  of  fine  earth  dried  at  100 


The  changes  provoked  by  alumina  (2)  are  manifested  by  an  accident 
known  under  the  name  of  *tiem  phen";  its  symptoms  recall  somewhat  those 
of  certain  aolerote  maladies.  The  yield  is  very  reduced  above  all  because 
of  the  great  proportion  of  empty  grains. 

The  mechanism  of  this  intoxication  con  be  thus  explained i 

The  plant  mobilizes  its  reserves  in  A*  and  directs  them  towards  the 
absorbent  hairs,  zone^of  penetration  of  the  toxic  A1  ions.  These  are  then 
precipitated  by  the  P*(r ,  thie  reaction  taking  place  on  the  apot  in  the 
cortical  cella  of  the  absorbent  hairs.  There  results  frem  it* 

a)  a  dafioiency  of  P20^  in  the  plant  itself) 

b)  a  particularly  stable  clogging  of  the  cortical  cella  by  a  precip¬ 
itate  of  insoluble  iron  end  alumina  phosphate.  This  clogging  constitutes 
an  impermeable  screen,  stopping  ell  possibility  of  osmotic  changes  with 
the  soil  solutions,  exchanges  N-F-K  vital  for_the  development  of  the  plant. 
In  particular,  the  plant  can  no  longer  take  Fir  from  the  soil  that  is 
necessary  to  it,  would  this  be  only  to  reconstitute  its  reserves  in  this 


element,  reserves  that  it  has  just  exhausted  to  defend  itself  against 
tha  toxic  A1  ions  (MUXS)1. 

Tha  toxicity  due  to  alum  in  these  lends,  aa  that  of  the  marina  salt 
of  the  Maritime  zone,  can  be  attenuated  if  the  rioe  grower  provides  himself 
with  a  satisfactory  hydraulic  system.  The  rice  requires  much  water  for  its 
developaent ,  and  the  earth  has.  need  of  much  water  to  eliminate  the  toxio 
elements  that  ara  found  in  it. 

It  is  this  dilution  that  rendsrs  possible  the  culture  of  a  good  part 
of  the  rice  fields*  tha  following  table  (3)  show*  the  importance  of  thia 

(2)  The  toxicity  of  alumina  manifests  itself  with  a  dose  of  30  mg  of 
A1  par  liter  be  it  leas  than  Og  6lfi  of  alumina  sulfate  per  liter  of  soil 
solution  (of  a  kg  of  earth). 

(3)  Taken  from  a  study  of  earths  and  alumed  soils  by  ADRIOL  and  VANG 
already  cited. 
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series  A  end  B ,  drewn  UP  in  the  analyses  of  2 

A  being  made  in  iprlJ  i9oo  b  f  epoehBi  the  borings  of  serie 
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Agrologicel  data  permits  to  trcea  in  South  Vietnam  different  rice- 
grcwing  zones  that  are,  as  it  was  said  shore i 

a)  Zona  situated  outside  of  the  delta; 

b)  Zone  situated  in  the  delta  comprising* 

1)  the  floating  rlee  end  deai-f loating  rioe  zone) 

.  i 

2)  the  double  traneplantlig  zone* 

o)  Maritime  zone. 

I 

Baaing  ourselves  on  the  results  of  the  fertilizer  trials,  on  the 
fertilizers  applied  in  the  Indochinese  Rice  Office  Stations,  and  on  the 
egrologioal  and  hydraulic  conditions,  we  searched  to  establish  for  eeoh 
rice-growing  zone,  optimum  fertilizer  formulas.  The  'income*  factor  m»»t 
be  in  line  for  the  choioe  of  fertilizer  formulas;  by  this  fact  nitrogen 
element,  the  most  expens ire, ^ie  in  general  reduced  to  the  indispensable, 
although  it  may  be,  with  PTH,  one  of  the  limiting  faotors  of  the  harvest 
end  even  though  its  presence  be  necessary  for  the  assimilation  of  other 
e laments, 

a)  Zone  situated  outside  thn  delta  (Thudauwot-Bienhoa-Tayninh)  • 

Mot  one  fertilizer  trial  was  undertaken  in  thia  zona.  At  the  Fhuoc- 
Tun  Station  (Bien-Hoe),  the  adopted  fertilizer-  formula  is  70  kg  of  Oafaa 
phosphate  ,  that  la  to  aay  20  kg  of  Fnr  par  haotara,  and  io  kg  of  calcium 
cyanamida,  let  it  be  11  kg  of  N.  The  fgnjula  employed  would  seem  to  suit 
these  soils,  sufficiently  provided  in  P  0  and  rich  in  1T0.  The  nitrogen 
dose,  a  little  weak,  can  be  carried  to  and  even,  to  20  kg,  either  under 
the  foan  of  aoaonlum  sulfate,  or  under  the  form  of  cyanmside. 

The  effect  of  the  fertiliser  on  these  lands  dsflelent  in  nitrogen 
*111  be  accentuated,  if  the  nitrogenous  ohasdosl  fertiliser  is  replaced 
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by  a  green  fertilizer  (4  to  3  tons  per  hectare) ,  or  by  veil  conditioned 
fans  manure* 

b)  3ana  sitm-tafl  jfl  the  delta  of  the  Mekong! 

1)  Floating  rice  and  seni-floeting  rice  zonal  These  lends  of  reoent 
formation,  rich  in  N,  deprived  of  P 2(P,  must  respond  advantageously  to  an 
application  of  phoaphated  fertilizer.  However  because  of  the  floods,  there 
is  reason  to  use  naturel  phosphates  to  evoid  complete  dissipation  of 
fertilizing  elements*  A  mcssive  dose  of  neturol  phoaphete^is  thus  advised. 

One  will  utilize  to  this  effect  Gafse  phosphate  (26  %  of  r (r)  15°  to 

1? 5  kg  per  hectare,  or  phospete  from  Tonkin,  at  the  rate  of  200  to  250  kg 
per  hectare* 

In  the  rice  fields  less  provided  in  lA> ,  one  oan  supply  potassium^ 
chloride,  less  expensive  then  potassium  sulfate.  Supplying  10  kg  of  X  0 
corresponds  to  20  kg  of  potassium  chloride* 

The  spreading  of  phoaphated  fertilizer  can  be  done  either  at  the 
time  of  the  stubble  plowing  work,  after  the  harvest,  or  at  the  moment  of 
the  preparation  of  the  lends,  before  harrowing* 

The  spreading  of  potassium  fertilizer  can  taka  place  after  harrowing, 
before  seeding. 

Or  the  diminished  rices,  one  con  advantageously  employ  natural  phosphates 
in  the  doses  cited  above. 

2)  Double  tronsplantirg  zone i  The  Indochinese  Rice  Office  for  its 
Rcchgoi  station  (Centho)  used  only  phoaphated  fertilizer  (130  to  200  kg 
of  Annam  phosphate)*  Supplying  nitrogen  is  not  necessary  on  these  loads, 
for  one  thing  because  of  the  greet  solubility  of  the  nitrogenous  fertilizers, 
for  another  thing  because  of  the  richness  of  the  soil  in  this  element* 

One  oan,  for  the  lands  subjected  to  a  weak  liming,  add  a  weak  dose  of 
X2 0  (15  kg  per  heotare)  under  the  form  of  potassium  sulfate* 


o)  Meritl.ve  zona. 

In  the  old  provinces  of  Gooong,  Tanrn,  Cholon,  Oiadinh  and  a  pert  of 
Ifytho,  the  earth  is  more  worn  cut  then  elsewhere*  The  use  of  vineral 
fertilizer  beeomes  a  necessity  crl  the  Vietnamese  rice  grower  al*n  realises 
this  fact* 

Adding  fertilizer  must  be  dons  not  only  on  the  transplanted  rice 
fields,  but  again  on  the  nurseries* 
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?he  formula*  HP  awl  nP  (1)  are  the  moat  interest ing  from  the  double 
point  of  view  of  economy  end  e^^lioretion  of  yield,  according  to  the  result* 
of  trials  carried  out  at  the  Gotre  Station  (Gocong).  In  this  formula 
Ns  30  kg  of  nitrogen;  P  -  40  kg  P%5}  per  hectare  (1)* 

7or  the  Travinh  and  Bentre  lands,  the  obtained  results  are  nearly 
the  seme  as  previously,  however  the  nitrogen  dose  can  be  reduoed  by  half 
because  of  the  more  elevated  content  of  the  soil  in  this  element*  The 
formula  nP  is  the  best  one  (1) 


(1) Here  are  the  conclusions  from  the  fertiliser  trial  at  Oocong 
undertaken  by  Mr.  Le-Ty,  NOOYBN  VAVJLK  and  1*  BIARD. 


The  only  formulas  that  jjave  us  significant  differences  in  yield  arei 
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(1)  The  conclusions  given  by  TI&N.QPOC.XHANB  following  a  fertilizer 
trial  undertaken  at  Si  loo  (Trcvinh)  in  1932- 1933-1934  art  the  following; 

•a)  Phosphoric  acid  employed  alone,  in  great  or  snail  doaa  gives  in 
three  "harvests  increaalrg  and  important  yields.  The  obtained  results 
show  in  "a  tangible  way  that  finely  ground  natural  phosphate  (phosphate 
from  Tonkin)  has  a  "residual  affect  that  is  very  clear  during  several 
years  and  that  it  ia  logical  to  conceive  that  a  "phoaphatsd  fertiliser 
must  be  toned  down  on  several  successive  harvests*  Th*  phoaphatsd  fertil¬ 
iser  "is,  despite  the  sale  et  a  loss  of  the  peddy  at  this  epoch,  largely 
paying  in  these  rice  fields; 

b)  Nitrogen  nut  not  be  employed  clone; 

0)  Potassium  doaa  not  play  a  sharply  defined  role; 
d)  The  formula  producing  the  {jroctest  increase  in  harvest  la 
nBo  (n  s  15  kg  "of  N  under  the  fora  of  somoni  urn  sulfate ;  P  5  50  kg*  of 
PV  under  th*  fans  of  natural  phosphate ,  which  la  the  moat  profitable 
among  the  combined  fertilisers,  all  in  being  the  moat  active"* 

All  of  the  formulas  bed  last  year  given  significant  surpluses". 

"The  study  of  the  econcny  of  fertiliser  permitted  this  author  to 
conclude  tbuss  the  introduction  of  Moroccan  or  Annem  phosphates  in  the 
fertiliser  formulae  allowed  to  diminish  the  returns  price  of  it  and  to 
realist  for  certain  ones  notably  for  N?  an  interesting  benefit 

The  following  table,  established  with  the  fertiliser  prices  end  the 
rata  of  the  paddy  in  1914,  give  the  economy  of  each  of  the  fertiliser 
formulas  1  Burylnfc  Value  of  Benefit  or  loas  with 

__3arv*et  Surplus  Phosphate 
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thus  the  moat  profit 
able* 
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Th«  author  of  tha  trial  reconnended  ea  optima  formulae  th#  foliar  leg 

doaegeat 

^5  kg  of  under  the  fora  of  natural  phoephate. 

20  kg  of  N  under  the  form  of  aanoniun  aulfate* 


* 


e  • 


Tha  enaanible  of  theae  results  allows  ua  to  recanneud  for  the  different 
prorincee  of  South  Vietnam  formulae  of  optima  fertilizer.  Hover er,  if 
theae  formulae  can  be  conaidered  aa  ralucble  for  the  majority  of  rice 
fielda  from  a  prorince,  they  must  be  modified  in  the  caae  vhere  the  fertil¬ 
izer  ia  made  on  a  particular  land,  that  in  to  aay  preeenting  pkyeical 
end  ehendeal  cherecteriatica  other  then  ihoae  that  one  generally  obaerrea 

in  the  prorince* 


TABU  Z 

formulas  of  optima  fertiUzer  for  the  different  prorincea  of  South  Vietnam. 


e  e 


Choice  of  farti llzara 

Knowing  the  fertiliser  formulea  for  the  different  rice-growing  zenos, 
wo  ecu  procede  to  the  choice  of  fertilizer,  factor  Which  plays  an  important 
role  in  fertilizing*  The  sketch  that  we  have  given  on  the  nature  of  the 
soil  permits  to  trace  the  general  principals  in  the  choice  of  fertilizer* 

It  is  necessary  to  recconendi 

1)  The  use  of  alkalizing  fertilizers,  the  natural  acidity  of  the 
soils  does  not  permit  the  use  of  acidic  fertilizers  or  fertilizers  with 
acidic  tendency* 

2)  The  generalization  to  excess  of  the  politic  of  phoaphated  improve¬ 
ments  to  stop  the  natural  toxicity  of  tropical  soils*  These  phoaphated 
improvements  will  be  presented  under  a  relatively  little  assimilable  form 
to  prolong  their  action* 

3)  Beside  these  2  points,  one  must  take  into  account  the  economic 
factor  that  moat  preoccupies  the  rice  grower.  This  is  the  revenue  in  the 
use  of  fertilizers*  for  that,  it  is  necessary,  as  mueh  aa  possible,  to 
choose  the  least  expensive  fertilizers,  from  preference  those  of  local 
production*  Zn  this  work,  we  will  occupy  ourselves  only  dth  3  fundamen¬ 
tal  fertilisers  putting  at  the  disposition  of  ths  plant  the  N-Kfc'  elemental 
even  though  other  elements  sueh  es  mengenese  (1),  magnesium* ••  pley  e 
fundamental  role  elso  is  the  nutrition  of  the  plant* 

The  following  tsbls  giving  the  quantity  of  a  laments  takas  up  from  the 
soil  per  ton  of  peddy  per  heotere,  shove  the  importance  of  nitrogen  in  the 
nutrition  of  rioe* 


Slea-ente  taken 
up  from  soil 
per  ton  of  padd 
per  heotere 
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(X)  oversee  after  the 
analyses  made  at  0X8 
on  55  varieties  from 
South  flotsam* 


From  the  point  of  view  of  efficeoity,  P  must  be  cited  in  first 
place  lr.  the  South  Vietn fuses  dee-growing  by  its  role  in  nutrition,  and 
above  tU  in  the  deeiataxlectlon  pointed  out  osrlier*  It  is  the  limiting 
ft ctor  of  the  harvest,  while  nitrogen  is  of  tho  loeet  importance,  became 
of  tho  natural  richness  of  the  coil  in  this  alaomnt.  Potassium  ,  although 
absorbed  in  massive  dosage  by  rioe,  possesses  a  completely  secondary  role* 
One  does  not  find  it  in  carte in  formulae*  South  Vietnamese  lands  are  well 
provided  in  this  element.  A  ve<  k  does  of  Iro  however  proves  Itself  useful 


(1)  The  trials  that  Z  undertook  cyself  at  the  Xndoehinsse  Rioe  Offloe 
show  that  the  greeter  the  )fc  dosage,  the  more  the  obtained  yield  is  increas¬ 
'd.  With  e  does  of  15  kg  of  SOfefe,  the  yield  is  doubled,  hotloe  that 
Rd2  is  not  found  in  tho  South  Vietnaaoee  soils* 


w  this  element  renders  the  pltnt  more  resietent  to  sicknesses. 


e)  _  NITROGSKCCS  FSRTILI2SRS 

The  nitrogenous  fertilizers  are  counter  indicated  in  South  Vietnam 
due  to  their  extrema  solubility  end  the  esse  of  their  erosion*  On  the 
other  hand,  the  rice,  in  particular  rices  of  the  plain,  hare  a  marked 
preference  for  acnonlac  nitrogen,  also,  only  the  anaoniseal  fertilizers 
are  studied  here;  certain  authors  (CHIAFBUI)  declare  that  the  nitrated 
fertilizers  sometimes  diminish  the  yield. 

■Aasonlur-  fin  1  fatal 

This  nitrogenous  fertilizer  is  the  most  c  canon  ly  employed  in  our  rice* 
fields.  Koverer  it  viU  be  able  to  bo  replaced  advantageously  by  other  non* 
acidifying  fertilisers  end  a  more  elevated  content  in  useful  elements* 
Ammonium  sulfate  having  only  a  content  of  20  %  in  N,  is  of  a  non  "paying* 
uss  above  all  for  the  landa  estranged  from  the  centers  because  of  the 
elevated  pries  that  ocoaslors  its  transport* 

Aranopiua  chloride « 

This  fertiliser  containing  26  %  of  useful  nitrogen,  la  still  more 
aeidifyiug  then  the  preceding  one.  Ite  use  i»  not  equally  advisable,  although 
it  better  supports  the  charge  of  burdensome  trenefera  on  the  long  interior 
diatcncee* 

C^lolf"  jGX&fifiBlldA1 

The  nitrogen  content  of  this  fertilizer  ia  also  week  (22  %) ,  but 
it  contains  at  the  arm*  time  30  to  60  %  of  lima.  be  recccnsnd  ite  use 
for  our  loads,  at  least  for  the  future,  after  the  study  of  bsttsr  epochs 
of  application  end  also  mode  for  spreading  (1),  The  lubricated  or  granu¬ 
lated  presentation  permits  on  the  other  hand  to  reduce  the  vests  that  one 
can  reproach  crude  end  pulverulent  eyenamide  for.  2t  thus  conserves  itself 
better,  end  eon  oe  spread  without  rick  of  problems,  as  much  for  the  culture# 
as  for  those  that  manipulate  it* 

OEM.  (2)' 

Urea  hce  e  strong  content  in  uoeful  elements  (46  JS)  end  oust  be  the  eboioe 


(1)  This  fertiliser  is  still  an  energetic  erabielde.  The  wastes 
0 cased  by  the  erebe  in  South  Vietnam  justify  ite  use  for  them  alone.  St 
ie  aleo  e  herbicide  when  one  utillxea  it  in  increased  dosage ;  the  product 
Is  caustic  in  direct  contact  with  humid  vegetative  tissues. 
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nitrogenoua  fertilizer  for  the  lends  situated  at  greet  distances^. 

(NH^OH)  t 

Ammoniac  represents  a  fertilizer  of  the  future*  Xta  manufacture 
will  be  able  to  be  realized  in  Vietnam  and  its  effect  on  yield  seems  to 
be  superior  to  that  of  ammoniac  sulfete,  according  to  trials  realized  at 
the  Indochinese  Rice  Office.  Anhydric  a  monium  will  be  less  interesting* 
as  it  is  difficult  to  conserve  and  its  spreading  necessitates  a  particular 
material. 

A  mixed  fertilizer,  ammonium  phosphate  is  interesting  by  its  nature 
end  its  content  in  useful  elements.  This  fertilizer  containing  53  %  of 
soluble  P^cr  and  21  %  of  N,  permits  to  better  solve  the  problem  of  trans¬ 
port,  thus  giving  more  possibilities  of  revenue  to  the  fertilizers*  Its 
use  in  the  rice  fields  must  still  be  put  under  study,  because  of  its 
richness  in  soluble  elements;  there  is  place  to  utilize  it  in  small  repeated 
doses,  in  proportion  as  the  needs  of  the  plant. 

✓ 

In  table  I  that  gives  the  optima  fertilizer  formulas  for  the  diverse 
rice-growing  zones  of  South  Vietnam,  the  nitrgenous  fertilizers  that  wa 
reconmend  are  ammoniac  sulfate,  whose  use  is  already  very  generalized, 
cyanamide  end  ammoniac,  but  the  lest  one  is  still  ignored  in  Indochinese 
agriculture.  However,  the  results  obtained  both  at  the  Indochinese  Rice 
Offic  and  abroad  already  authorize  its  popularization. 


b)  _  PHOSPHATE  E3HTILIZERS 

Tho  a jam  la  or  complex  superphosphate,  despite  its  strong  content  in 
Ptk  (45  to  50  %  for  double  superphosphate),  is  counter  indicated  for 
the  lands  of  South  Vietnam,  because  of  its  acidity  and  its  excess  solubil¬ 
ity  that  compromises  all  chance  of  attaining  a  substantial  revenue  from  it. 


(2)  The  trials  having  for  goal  to  compare  the  different  forms  of 
nitrogenous  fertilizers  show  in  general,  both  abroad  and  in  South  Vietnam, 
that  ammoniac  sulfate  is  the  most  efficaceous,  however  in  one  of  the  trials 
realized  at  Ihu-Loc  in  the  course  of  the  1930-2.931  period  one  declared 
that  the  oyeneaide  form  marks  'a  light  advantage  over  sulfate  end  is  126 
with  calcium  cyanamide,  113*5  with  ammoniac  sulfate  and  123  with  urea. 

The  declarations  made  abroad  on  the  residual  effects  of  ammonium  sulfate 
ond  of  ammoniac  (NEr)  ahow  that  there  is  often  advantage  in  Cuanging  the 
form  of  nitrogenous  fertilizer;  the  use  of  the  same  product,  above  all  of 
ammoniac  sulfate,  leads  often  to  a  noteworthy  drop  in  yield  if  one  stops 
the,  addition  of  fertilizer.  The  use  of  nitrogenous  fertilizer,  to  bo  ration¬ 
al,  naiit  thus  comprise  an  alternate  deposit  of  ammoniac  sulfate,  of  oyana- 
mide  end  urea. 


Their  pV  is  liberated  too  repidly  and  ia  fixed  by  the  iron  and  alumina 
salts  before  having  rendered  service  to  the  vegetables* 

fltcflqfoia  phoflnhste  (1)  has  strong  content  in  P20“*  (39  to  40  %)  gave  the 
best  results  on  our  rice  fields*  However,  because  of  its  strong  solubility* 
it  ia  preferable  to  use  it  under  a  roof  and  in  small  repeated  doses* 

The  phosphates,  in  particular  the  nrtur-1  rh«ar,hEtea  containing  an 
elevated  lime  content*  still  plays  the  role  of  an  improvement  and  corrects 
the  acidity  of  our  practically  decalcified  soils*  The  liming  alone  does 
not  give  most  often  discounted  effects,  according  to  the  diverse  trials 
realized  at  the  Indochinese  Rice  Office  (2}* 

The  natural  phosphates*  as  much  imported  as  local*  ere  the  most 
"paying".  Their  use  is  simple;  one  can  utilize  them  in  massive  dosage 
like  base  fertilizer,  without  fear  of  a  danger  of  toxicity  with  regards 
to  the  seed  beds  of  the  newly  transplanted  plants,  without  fear  of  loss 
by  washing*  as  For  is  powerfully  fixed  by  the  soil.  There  exists  in 
North  Vietnam  end  in  Central  Vietnam  important  deposits  of  natural  phosphates; 
their  exportation  will  put  at  the  disposition  of  the  rice  grower  of  South 
Vietnam  a  choice  fertilizer  from  the  technical  and  economical  point  of  view.  (3) 


(1)  Employed  comparatively  with  the  local  natural  phosphate  (Annam 
phosphate)  or  imported  (Algerian  phosphate)*  the  dicalcium  gives  a  better  ~ 
growth  in  yield  (fertilizer  trials  at  Phuloe)  but  its  revenue  is  less* 

(2)  This  negative  action  of  the  lime  is  not  yet  explained.  AURIOL 
ar.d  VARG  saidt  "Vhy  does  one  not  obtain  a  useful  effect  with  limeV 
Practiced  in  high  "dose,  would  liming  liberate  iron  or  alumina  hydrates  in 
"colloidal  state  with  de-flaking  of  the  clay? 

Or  else*  in  the  processes  of  desaturation  of  these  aoils*  the  equil¬ 
ibrium  between  alimentary  cations,  would  it  be  modified  in  such  a  way  that 
a  depressive  effect  would  affect  the  vegetation,  even  if  the  absolute 
content  in  each  of  these  elav.ents  remained  sufficient,  in  which  case  the 
liming  would  not  permit  to  remedy  the  poor  states  of  the  soil,  but  would 
risk  to  aggravate  the  disequilibrium  existing  among  the  cations  (CHAI-2NAIB)* 

(3)  0ns  notices  on  the  lands  of  the  Foamy  station  (Giedinh)'  that 
the  spreading  of  natural  phosphates  modifies  the  spontaneous  flora  of  the 
rice  fields,  it  is  characterized  by  the  predominance  of  a  Pontedieracee 
of  large  edible  leaves,  the  Manochoria  veginalia  Presl.  (Rau  choc),  very 
sensible  plant  to  the  action  of  herbicides  at  bottom  of  2-4,  D* 
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The  action  of  the  natural  phoaphctea  however  Is  alov  and  is  sot  clearly 
evident  until  the  2nd  rica-gr owing  period  (1),  There  is  thus  interest  in 
rendering  them  more  soluble  end  directly  assimilable  by  the  plant.  Their 
transformation  into  superphosphates  is  not  recommended  for  the  reasons 
given  above,  while  their  solubilization  by  silica,  in  preaance  of  alkaline 
carbonates  and  alkaline  earth  carbonates  to  transform  them  into  base 
phosphates  is  to  be  reccmnended.  According  to  M6IY81  "Molten  phosphates 
are  the  future  phosphates  for  the  inprom.jnts  interesting  not  only  to 
Indochina  but  to  the  majority  of  tropical  soils  under  hot  and  humid  climates. 
Their  progressive  solubility  in  time  makers  an  improvement  in  choice  of 
them  for  the  treatment  of  our  acid  end  toxic  soils.  Another  advantage  of 
the  molten  phosphates  resides  in  the  fact  that,  to  obtain  them,  it  was 
necessary  to  incorporate  an  important  pert  of  pure  silica.  In  c-'t*  acidic 
lands,  silicates  of  calcium  phosphate  in  molten  state  decompose  themselves 
in  liberating  colloidal  silica.  This  in  contact  with  toxic  salts  from  the 
soil,  iron  end  alumina  hydroxides,  finishes  by  giving  secondary  and  tertiary 
clays  of  kaolir.it®  that  can  only  improve  the  soil  and  neutralise  the  toxic 
action  of  the. dioxides  of  alumina  iron". 


c) _  POTASSIUM  FSRTIUZSHS 

The  two  standard  commercial  forms  of  potassium  fertilizers  are  potas¬ 
sium  chloride  end  potassium  sulfate  (2), 

JThese  are  fertilizers  of  high  content  in  fertilizing  elements  (46  % 
of  ro  for  the  first  end  4&  %  for  the  second),  which  permits  them  to 
support  the  burdens  due  to  transports.  Poorly  used  theoe  fertilizers 
can  have  desaatrous  effects,  as  the  contributed  elements  have  a  tendency 
to  favorize  the  generalization  of  an  acidity  of  supplementary  exchange; 
it  is  necessary  to  first  stop,  by  phosphated  fertilizers,  the  excess  of 
free  A1  ions. 


(1)  One  can  cite,  as  an  example,  the  results  obtained  in  one  of  the 
later  fertilizer  trials  realized  by  the  Indochinese  Rice  Office  at  the 
Phu-Jfy  Station, 


Yield  obtained  in  the  first  period  (Favorable  atmospheric  conditions) 
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Yield  obtained  at  2nd 
period 


The  surplus  of  yield  is  more  mrrked  at  the  2nd  period  theS^l^iS^ecause  of 
the  slow  transformation  of  phosphates,  of  wearing  out  of  basic  reserves  of  the 
trial  in  relation  to  the  preceding  period. 
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Sotassium  oh'oride  would  be  preferable  to  potassium  sulfate,  because 
it  is  much  less  expensive;  however  the  exchange  acidity  that  provokes  the 
chlorides  is  higher  than  that  due  to  the  sulfatbs.  Potassium  sulfate 
remains  from  this  fact  the  only  fertilizer  to  recommend  for  the  rice  fields 
•of  South  Vietnam,  at  least  from  the  technical  point  of  view* 


iMi  afc  flEEfififllfts  lha  fertilizers 

As  we  previously  saw,  the  use  of  phosphates  under  the  form  of  natural 
phosphates  is  simple*  The  principal  is  to  spread  them  in  massive  propor¬ 
tion  as  early  as  possible. 

The  use  of  nitrogenous  fertilizers  is  more  delicate. 

Sulfate  of  ammonia  with  great  solubility  must  be  spread  under  a  roof* 
To  avoid  complete  loss,  it  is  good  to  use  it  in  small  repeated  doses,  say 
in  3  timest 

1/3  before  transplanting 
1/3  under  roof  at  tillering 
1/3  15  days  before  flowering. 

be  it  2  timest 

1/2  before  transplanting 
1/2  15  days  before  flowering. 

One  con  advantageously  utilize  cyanamide  before  transplanting,  the 
complement  of  nitrogenous  fertilizer  before  flowering  being  given  under 
form  of  sulfate  of  ammonia,  as  the  cyanamide  employed  as  covering  fertil¬ 
izer  can  burn  the  leaves.  However  to  avoid  these  wastes  one  can  operate 
thus) 


a)  One  mixes  the  fertilizer  with  the  earth  (1  part  fertilizer  plus 
100  parts  earth);  one  puts  them  all  into  piles,  then  waters.  Spreading  is 
done  when  the  cyanamide  is  decomposed,  that  is  to  say  when  the  heat  from 
the  piles  is  returned  elmost  to  normal. 

b)  One  can  spread  fertilizer  in  first  nixing  it  with  earth  (1  port 
fertilizer,  6  parts  earth)  however,  one  must  avoid  as  much  as  possible 
putting  the  fertilizer  in  contact  with  the  leaves. 


12)  Hesults  from  a  comparative  trial  of  yield  between  chloride  and 
potassium  sulfate  undertaken  at  Fhuloc,  show  that  one  can  note  a  slight 
advantage  from  the  point  of  view  of  amelioration  of  the  production  in  favor 
of  chloride,  B1ARD  concluded  *In  the  choice  of  potaeeie  salt  the  rice 
growor  must  thus  let  himself  be  guided  by  the  question  of  the  price  of 
returns  of  the  unity  of  K  C* 
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For  the  direct  seeding  rice  fields  end  in  the  nurseries,  the  explic¬ 
ation  of  the  cycnanida  must  be  dene  in  2  to  3  weeks,  before  the  seed  bed 
in  sufficiently  humid  soil,  because  of  the  hexiafulneea  of  this  fertilizer 
on  the  young  seedlings  in  particular. 


Tne  mixture  of  fertilizers  that  the  rice  grower  himself  must  carry  out 
on  the  farm  also  requires  a  certain  number  of  precautions.  Some  fertilizers 
can  react  on  one  another  and  agglomerate  themselves,  thus  constituting  a 
hard  mess  necessitating  an  often  impractical  fresh  grinding  again.  The 
association  of  certain  ones  among  thorn  can  give  place  to  losses  of  fertil¬ 
izing  elements  or  to  a  diminishing  of  activity  of  these  last  ones.  It  is 
thus  for  example,  that  those  containing  line*  cyanamide,  slags,  natural 
phosphates  and  caleium  improvements  are  susceptible  to  provoke  the  shifting 
of  tho  nitrogen  of  anmoniae  fertilizers  or  organic  fertilizers  and  to 
render  the  phosphoric  acid  of  the  superphosphates  leas  soluble* 

Via  give  below  a  table  of  compatibility  and  incompatibility  of  the 
fertilizers  frequently  employed  in  the  South  Vietnamese  rioe-growing. 


Jthli  *£  aaapttthUtta  idA  jo£  laaa-a&UbUlta 
&L  fliffggqnt  fsrtillsa ra« 

Sulfate  of  ammonia 


Organic 

fertilizers 


lime,  Karl 
Fhosphatad 


cinders 


One  must  not  mix  the  fertilizers  that  occupy  the  points  joined  by  the 
thiokeat  lines  H.  One  mix ''3  immediately  before  their  usage  those  that 
era  united  by  the  double  lines. (5).  One  oon  always  mix  the  fertilizers 
that  occupy  the  extremities  of  the  fins  lines 


c 


Actual  situation.  of  tlia  gflft 


Xfl3^i^A8£fi  jtH  South  JliatJlfifll 


The  use  of  minerel  fertilizer  is  very  restrained  la  South  Vietnam* 

Thus  for  an  area  cultivated  in  rice  field  of  2,307*000  hectares  in  the 
1938-39  period,  the  consumption  of  fertilizers  was  only  4»663,.500T 
(importation  statistics  furnished  by  the  Chamber  of  Cenraerce  of  Saigon) , 
comprises t 

Phonnhatad  fertilizers  1 

Minorr  1  euparjihoaphctss . . .  *  * .  2,191*  7T 

.Vhosphat  ed  or  manufactured  fertilizers ...» .  218,9 

Superphosphate  of  bone  or  phosphate  precipitated 

from  bone . ••••«••  0,  2 

Diverse* . 48*  9 

Mttraflflaaua  fa rttll«ra» 

Organic  fertilizers  (Ouano)  . . *••»••  2.  1 

Nitrate  of  synthetic  soda,  Calcium  cyanamide...  2,201,  7 

One  can  add  to  this  tonnage  40*300  tons  of  molten  natural  phosphates 
from  North  Vietnam, 

One  thus  sees  that  in  regard  to  the  total  cultivated  area  the  quanti¬ 
ties  of  fertilizer  employed  aro  insignificant.  This  week  utilization  of 
the  mineral  fertilizer  is  due  tc  severe  1  causes  1 

Ignorance  of  the  rice  growers t 

The  use  of  mineral  fertilizer  is  limited  to  the  61d  provinces*  Cholon, 
Tcnan,  a  pert  of  Kytho  and  of  Coccus  that  is  to  say  in  the  rice  fields 
using  two  periods.  But  even  in  these  zones  e  good  number  of  rioa  growers 
ignore  the  funder, ental  notions  of  the  use  of  fertilizers,  the  "Quantitative* 
role  of  the  diverse  fertilizing  element*  (N,  P.  K.)  end  the  lews  thet 
govern  their  use.  The  choice  of  fertilizers,  in  trcditioncl  culture, 
ie  samet ii, as  not  besed  on  the  deficiency  of  the  soil  in  such  end  suoh 
element.  Thus  if  s  neighbor  or  s  reletlve  ueed  such  end  suoh  s  fertiliser* 
with  suocess,  the  pessent  does  not  heoitsts  to  iedtsts  him,  even  if  his 


is¬ 


lands  do  not  need  it* 

Mode  of  holding  lands » 

80  %  of  the  lands  of  South  Vietn cn  are  exploited  by  the  farmers. 

The  fern  contract  is  most  often  established  only  for  one  yeo r,  this  inse¬ 
curity  of  the  "ta-dien*  situation  does  not  encourage  bringing  amelior¬ 
ations  (management  __  fertilizer)  as  one  is  not  certain  of  ulteriorly 
profiting  from  it*  The  land  proprietor,  more  learned  in  general,  takes 
no  interest  however  in  his  lends  and  talks  to  the  farmers  in  terms  of 
financial  relations  only* 

Sxpensiveness  of  fertilizing  elemental 

But  the  principle  factor  that  limits  the  use  of  fertilizers  is  disput- 
ably  the  expensiveness  of  fertilizing  elements.  One  attributes  failure 
all  attempts  to  popularize  the  use  of  minerrl  fertilizer.  Also,  numerous 
studies  were  already 'mede  by  the  Indochinese  Rice  Office  in  view  of  determ¬ 
ining  the  question  of  revenue,  starting  frcn  the  best  fertilizer  formulas* 
The  results  obtained  show  thrt  the  use  of  fertilizers  is  not  profitable , 
even  though  the  amelioration  of  the  yield  may  be  substantial  (1)* 


(l)  Thus  in  a  semi-lndustrirl  trial  of  natural  phosphate*  at  Soctrong, 
the  calculation  of  revenue  gave  for  e  fertilizer  of  200  kg  of  natural 
phoephetee  the  following  figures i 


Increase  in  yield.,... . . 41  gia  75  (1  gla  -  22  kg  400) 

Rev  benefit . * .  “o$?5X  41.75  Z  10*44 

Cost  of  fertilizer.,....*.............*^*****  8$88 


(without  transport  cost  from  Scigon-Soctrong  en»  -  - 

spreading  ooat)  |  .  ~ 

Net  benefit .  Wjt 

equivalent  to  6  git  pcddy* 

It  ia  neoessery  to  odd  to  this  figure  the  net  benefit  originating 
from  residual  sffeots,  the  retraining  influence  from  this  fertilizer  con 
last  3  years.  One  remarks  thus  in  the  trial  on  the  use  of  natural  phosphates 
pointed  out  In  reference  1  on  page  23  that  the  surplus  yield  obtained 
at  the  2nd  period  is  higher  th£n  that  registered  at  tha  first  one*  Be 
that  as  it  may,  tha  use  of  fertilizer  la  not  sufficiently  profitable  to 
enoourags  the  Ta-dien  to  mnploy  it* 
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TABLE  GIVING  THE  PRICE  IN  PIASTRES  I.  C.  OF  THE  UNITY  OF  FERTILIZING 
EI2KSNTS  AT  SAIGON  AND  IN  IRANCE  (the  frcnc  is  sreluatad  in  piastres  on 
the  basis  of  .10  fr.  -  1$  I,  C.  course  1939) 


CU.II Mi:  IMtf-  1  W 

Franca 

Of  if  i  •« 

Atntr  tty  ....... 

0A» 

1.U1* 

Sul fair  d'emmnnieq** 

Arid.  yh.ipIliifiyM 

■r*o»i  . 

0.14 

2Ji 

|l\ ’<  if* 

•  PnUM-  iMOt  .... 

2.H 

(.Muf'ir*1  i'r  |*  ! 

AriJr  pl>— 

1IV1  . 

hi 

1.70 

11* '  -J  \  !'4  ►  *»•«•  i 

Potassium  chloride 


The  chemical  fertilizers  were  thus  more  expensive  in  Indo  China  then 
in  France  end  this  disedyrnte^e  is  still  accentuated,  for  the  Vietnamese 
rice  grower,  by  the  fact  that  rice  is  a  poor  product* 


This  expens iTeness  of  fertilizer  still  clearly  appears  if  one  comperes 
the  price  of  a  kilo  of  setlve  element  of  fertilizer  in  relation  to  wheat 

in  France  and  rice  in  South  Vietnam 

Expressed  in  kilo 


f 

dr  pe-4^ 

to  Lie 
is  Mr  " 

0: 

•  if,** 

of  uhe. 

t 

Kd.d-M-.d-M.1M 

1 

In  r*»  .d  fc* 

P*ll»  d.  iypr,fc  ■>*«.- 

J.7 

0.4 

ere  Mir  r*ai  frm* 

K*Q  d»  tMili  d.  pM  w 

4 

M 

• 

bfr.  n  MM 

The  prices  ere  based 
on  those  practiced  in 
1939 


Aotuclly  (1952)*  the  price  of  fertilizer  is  also  elevated,  a  ton  of 
sulfcte  of  emmoniua  sells  ct  2,290 $00  (1)  either  11*50  par  kilo  of  nitro¬ 
gen  corresponding  to  10  kilog  of  pcddy.  A  ton  of  phosphate  from  Algeria 
at  977*00,  or  3*50  the  kilog  of  FXH* 


The  revenue  factor  is  oertcinly  the  limiting  factor  for  the  use  of 
fertilizers}  the  use  of  nlnercl  fertilizer  will  be  intensified  only  when 
the  value  of  the  useful  elastssts  of  fertilizers  is  lowered. 


1)  Delivered  to  the  star  at  Saigon 


s  latoiaiacfit^Qa  *-Sm  ,,q» 

at  iififfEbl  agUAjJiffltt 


With  the  gratia  distribution  of  fertilizer  (1),  such  ea  they  do  lately, 
tne  question  of  rwvwnuv  la  no  lunger  valid*  Howeror  the  results  obtained 
are  not  those  that  one  is  in  the  right  to  discount  because  of  e  non  •rational 
use  of  fertilizers  in  tradition;  1  rice-crowing.  It  is  necessary  to  put  at 
the  disposition  of  the  rice  grower  opt  lias  fertiliser  formulas* 

On  the  basis  of  the  previously  reoenmended  formulas  for  the  diverse 
rice-growing  tones*  it  is  possible  to  calculate,  province  by  province* 
the  quantity  of  fertilizer  necessary  for  the  rise  fields. 

\ 

TABUS  ZZ 


Tonnage  Of  fertilizing  ummA  <n  South  Tutnm 
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(1)  *-4o  gretio  distribution  cf  fortilizor  is  s  temporary  mao  sure 
destined  to  uttonuato  the  doficit  of  .reduction  (reduction  of  the  cultivated 
tree  tcccu-o  of  j rob lams ) .  It  risks  erheps  to  habituate  the  rise  grower 
to  the  nbrrsta.il;-  eleveted  bai.oficirry  ; x rgi n  tod  realised  indtetion  from 
wrstis  fertilisers  and  tw  lend  hi.  to  find  without  interest  the  much  core 
reduced  t  .nofit,  but  n.eu.l,  that  will  procure  the  use  of  bought  fertilisers* 
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The  cons  venation  of  fertilizer  would  be  rrised  to  a  tonnage  oft 
32,0 COT  of  li,  78.OOOT  of  JHT  end  7.000T  of  KZ0, 

Nitrogen  will  be  used  under  the  for-i  of  cclcium  cyencoide;  or  half 
under  the  form  of  sulfate  of  eur.or.ium*  It  wi31  be  necessary  thus  to 
furnish  to  the  South  Vietnamese  rice  rxovori 

76,500  tons  of  cclciu.-  cycrcmide  end 

78,000  tons  of  sulfate  of  oi.rmnium. 

Fn oaphoric  acid  will  be-fumi  hed  for  the  2/3  by  natural  phosphate 
from  North  Vietnam  (36  X  P2^  total) ,  it  remaining  under  the  farm  of 
di calcium  phosphate,  that  is  to  say  rboutt 

137,000  tons  of  phosphate  from  North  Vietnam, 

65,000  tons  of  dicclciur.  phosphate. 

Potassium  will  be  employod  under  the  form  of  potassium  chloride, 
despite  tbs  inconveniences  cited  further  up.  It  is  chosen  for  its  price 
that  is  half  of  that  of  potassium  sulfate,  Tus  tonnage  of  utilised  fertil¬ 
iser  will  be  in  the  order  of 

15*000  tons  of  potassium  chloride. 


Cnn/H rma  nt  i  ntiMif  icnti  .n  in  t  ie  use  of  ferti  linere 

The  revenue  factor  of  which  we  havo  previiualj  spoken  of  is  the 
essential  factor  of  intensification  in  the  uue  of  fertilisers,  As  long  as 
the  fertiliser  will  remain  slightly  paying,  all  popularization  enterprise 
of  propaganda  will  be  destined  for  failuro.  The  ngrlouiturer  is  like  the  . 
manufacturer,  it  is  not  only  necetcory  for  him  to  produce  more,  but  to 
produce  more  and  at  a  less  expensive  price, 

IkSVlata E,  former  director  of  the  Icdochirese  Hioe  Offioa,  in  a  meeting 
with  the  Council  of  Administration  of  this  estcbli*h~<»nt  said  in  effect* 

•One  should  not  allow  himself  to  have  illusions  on  the  economic  possibil¬ 
ities  of  mineral  fertiliser  if  tho  actual  course  of  fertilisers  and  of  the 
paddy  maintain  themselves.  The  development  of  the  use  of  fertilisers 
will  only  come  about  if  we  find  leas  costly  aouroee  of  fertilising  elements, 
above  all  on  the  aide  of  nitrogen. 

The  natural  resources  of  the  country  permit  in  effect  to  put  at  the 
disposition  of  the  agrieulturers  fertilisers  et  a  lower  price  with  a  politic 
of  a  more  pushed  industrialisation  of  the  country*. 


The  Industrialization  plan  pro  viewed  is  fact  tho  manufacture  of 
ammonia  from  atmospheric  nitrogen,  the  creation  of  factories  that  made 
carbide  and  calcium.  This  last  one,  being  the  departure  point  of  numerous 
synthesis  industries,  suoh  as  the  manufacturing  of  solvents  (triohloreth- 
ylene,  carbon  tetrachloride)  and  acetic  acid  that  one  can  transform  easily 
and  economically  into  oyanamide. 

The  important  deposits  of  natural  phcsphetea  (1)  and  the  possibilities 
of  trrnof arcing  them  under  more  coluble  forms  will  put  at  the  disposition 
of  the  peasant  fertilisers  vhose  use  conditions  the  production  in  South 
Vietnamese  rice-growing. 

for  the  potassium  fertilizers,  of  minor  importance,  one  oen  replace 
them  by  vegetal  cinders  (35  to  50  X  of  B&),  straw  oindera  (13  JC  of  1T0), 
or  mother  waters  of  salt  marsh  (9  %  of  &  0).  The  remaining  met  be 
imported. 

for  the  nitrogenous  fertilizers,  the  Indochinese  Rice  Office  thought 
of  rep  losing  them  by  green  fertilizers  that,  beside  the  nitrogen  dej'osit 
and  the  anrlsbmtot  of  tht  foil  la  humus,  have  oerteiu  other  advantages 
that  are  the  following* 

1)  augmentation  of  the  freshneaa  of  dry  laada  end  looasning  of 
oosypaetsd  earth. 

2)  put  at  the  disposition  of  the  culture  of  rioe  phoaphtted  end 
potaaaio  oocibinations  easy  to  use. 

3)  reduction  of  nitrogen  losses  by  washing  ee  the  legumes  accumulate 

the  nitrates  contained  in  the  coil  and  utilize  them  in  proportion  with 
their  forint  ion.  fertiliser  trials  were  undertaken  to  this  effect  at  the 
Cantho  Station  by  SlARfl,  The  study  was  ^erfomusd  on  fifty-six  varieties 
of  legumes,  imported  either  from  the  berth  or  from  the  center  of  Vietnam, 
or  evon  abroad,  as  the  Aatrc  ciuo  airar^is  fras  Japan.  The  behavior  of 
these  legumes  on  our  lends,  somewhat  .articular  because  of  their  toxicity, 
wee  little  satisfactory,  which  bring  BI ARC  to  eoaolude  that  there  is  more 
of  an  intareat  td  research  and  to  cultivate  these  spontaneous  legumes  in 
rice  fields  aa  the  aoey  con  bat*  fCaahaiatt*  type)  that  had  to  be  inter¬ 
esting  by  its  hardiness  and  its  great  product i  .a  of  green  material.  The 
fi&en-dlen  (AagfihkJttBfcfig  .  *  Rets)  could  also  be  tried  beoeuse  of  its 

resistance  to  eluoed  lands,  nowever  ite  production  of  green  rxterial  is 
weak.  It.  teres  of  imported  logon* ,  one  could  a  .-ay  TfAmai*  rair^ra* 
whose  culture  could  be  done  duritg  the  dry  season  because  of  its  email 
water  requirement.  In  India,  the  grains  of  pT™11****  are  seeded 

before  the  harvest  of  the  paddy  and  lto  vegetation  tokes  place  during 

the  four  or  five  months  of  the  «<ry  aeac~n. 
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Kenure,  in  insufficient  qucntity,  teciu-e  of  the  minor  i:.. porte no e 
of  racring,  ctr.  be  roplcced  by  crtii’icicl  ..ure  prepared  from  *luo  binh* 
(Eichhornia  crcssloas)  that  one  finds  in  abundance  in  South  Vietnam.  The 
destruction  of  these  spontaneous  vegetation  is  on  the  other  hand  necessary 
as  it  often  hinders  the  overflowing  of  the  water  in  the  canals  the  the 
course  of  the  water,  its  presence  is  also  perceived  by  a  reduction  of  the 
pisciculture  population. 

Thus,  with  the  green  fertilizers  cultivated  *in  situ*  on  well  managed 
rice  fields  or  artificial  manure  prepared  from  *luc  binh*,  the  rice  grower 
has  at  his  disposal  nitrogenous  fertilizing  elements  thet  are  inexpensive 
that  would  allow  him  to  reduce  his  purchases  of  mineral  fertilizers. 

The  utilization  of  orgenic  manure  reacts  favorably  on  the  yield;  the 
obtained  results  at  the  Phu-Loc  Station  (Soctreng)  show  in  feet  that 
'four  tons  of  green  materia la,  incorporated  in  the  soil  in  two  years 
produce  the  seme  effect  as  35  hilog  of  mineral  nitrogen*. 

The  economic  production  of  green  fertilizers,  however,  remains  an 
arduous  problem  for  the  lands  of  South  Vietnam;  s  satisfactory  solution 
would  be  obtained  only  if  one  had  at  his  disposal  hardy  varieties  and  a 
strong  production  of  green  material. 

e 

e  • 

The  encouragement  to  loeal  production  of  fertilisers  and  the  help 
of  the  Government  to  rice  growors  oust  aim  at  the  arms  gael*  th*  silo 
of  the  active  element  in  the  fertilizer  expressed  In  kilog  of  paddy  suet 


(l) The  principle  deposits  of  neturrl  phosphates  actually  known  in 
Indo  China  arei 

North  Vietnam.  ...  Qrottos  in  the  setsive  Xaikin  on  the  border  of 
the  maeademized  road  of  Riu  lcng  thuong  ct  krg  con;  grottos  in  the  region 
of  Mac  ham,  near  the  Chinese  frontier;  aorio  of  amfll  veins  of  Lang  lut, 
in  the  North  of  Thai  Nguyen;  de-osit  of  Yen  boi  and  of  Xue  an  chau,  on  the 
border  of  the  Red  r.iver  end  of  the  Song  Choy. 

Central  Vietnam.  Qrottos  of  Thcr.h  hoe  on  the  border  of  Song  Ms 
end  of  Song  Chu;  grottos  and  fissures  in  the  region  of  Vinh  on  the  border 
of  Song  Ca;  series  of  smell  veirs  in  tha  region  of  Dong  hoi. 

Cambodia.  __  Soria  of  arc  11  veins  in  the  region  of  Tuk  Fees  (province 
of  tempo t)  and  to  the  Vest  of  Sattcmbang. 
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must  be  at  least  of  the  same  order  as  that  of  fertilizer  la  relationship 
with  wheat  in  Trance,  that  is  to  scyi 

1  kilog  of  y  equivalent  to  3  kilog  of  paddy* 

1  _  PfO5  _  0.6  _  _ 

l  _  ro  _  0.5  __  _ 

The  rational  utilization  of  fertilizers  in  traditional  culture  requires 
of  the  agriculturer  knowledge  of  the  principals,  or  at  least  elementary  ones, 
of  manure,  to  know  the  role  of  the  N.  P.  K. ,  the  maladies  that  result  from 
a  poor  nutrition.  The  meager  results  obtained  recently  in  South  Vietnam 
with  the  distribution  gratis  of  fertilizer,  show  the  importance  of  agri¬ 
cultural  popularization  in  the  practice  of  manure* 

Because  of  the  expensiveness  of  fertilizers,  the  technical  services 
end  the  research  centers  must  follow  their  studies  in  view  of  utilizing 
to  the  maximum  the  fertilizing  elements  incorporated  in  the  soil,  in 
reducing  to  a  minimum  the  losses  b;  washing  or  by  transformation  into 
non-essimilable  products* 

Thus,  "the  transformation  of  cyananide  into  usable  ammonium  ions 
for  the  plant  must  be  studied  in  the  case  of  high  lands  and  rice  field 
lands,  principally  in  taking  into  account  conditions  that  can  influence 
this  transformation!  humidity,  acidity  of  the  soil,  release  of  CO2. 

From  this  study,  it  will  then  be  possible  to  deduce  from  the  practical 
point  of  view,  the  spreading  epoch  and  the  time  that  the  fertilizing 
element  begins  to  react,  the  direct  action  of  the  cyenamide  and  of  its 
transformation  products  on  the  plantation  cultures  and  in  particular  on 
the  radicular  system"  (CASTAGNOL)  • 

And  it  is  also  part  of  the  goal  to  best  utilize  the  fertilizings 
that  the  Physiology  laboratory  proposes  to  study  certain  procedure  of 
use  of  fertilizers  (1)  that  hcve  given  the  be3t  results  abroad. 

The  study  of  "fertilizer  piecing"  (localization  of  the  manure)  is 
in  progress.  This  manure  method  which  consists  in  placing  the  fertil¬ 
izing  elements  in  well  defined  positions,  in  relation  with  the  seed  beds, 
allows  not  only  to  reduce  the  dose  of  applied  fertilizer,  but  it  facil¬ 
itates  again  the  separation  of  the  vegetation,  the  fertilizer  being^  . 
placed  near  the  roots,  it  restrains  losses  from  the  solubility  of  PtK 
and  of  X^,  the  contact  of  fertilizer  with  the  soil  being  relatively 
limited. 


Extract  from  the  work  program  of  the  Physiology  laboratory 


of  the  Indochinese  Rice  Office. 


...ti#**** 
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The  plowing  into  the  ground  of  sulfate  of  ammoniac  dry  and  in  depth 
(Puke real  recommended  by  the  Jepenese  scientists  was  tried.  It  also 
reduces  the  losses  of  fertilizing  elements  incorporated  in  the  soil,  in 
diminishing  the  loss  of  snmoniaccl  nitrogen  by  oxydetion  end  reduction. 

The  treatment  of  seed  beds  by  nutritive  solutions  reconnended  by 
the  Cutteck  Institute  (India)  will  be  able  under  little  to  ba  popularized. 
If  the  cine liorizat ion  obtained  by  this  method  is  not  comparable  to  that 
obtained  with  a  copious  manure,  it  is  however  interesting  because  of  the 
small  doses  of  fertilizing  elements  employed.  ■  Certain  products  of  local 
origin  containing  hormones.  Ilka  coconut  milk,  were  employed  with  success. 

The  treatment  of  chemical  products  with  a  hormone  base  (l)  will  be 
attempted  in  the  course  of  the  year  1952. 

One  should  notice  however  that  the  treatment  of  the  seed  beds,  either 
by  nutritive  solutions  or  by  hormones,  gives  the  best  results  only  on  a 
well  manured  earth.  On  earth  without  fertilizer,  the  amelioration  of 
yield  will  be  achieved  at  the  expense  of  a  more  repid  exhaustion  of  the 
soil i  the  more  vigorous  plant  dencnda  more  nutritive  element*  to  develop 
itself. 

The  study  of  organic  manure  is  also  foreseen;  it  affects  the  choice 
of  green  fertilizers,  and  the  plowing  into  the  ground  of  shreded  strew 
in  the  lands  of  the  rice  fields. 

* 

•  * 

Although  one  must  follow  the  research  in  view  of  being  able  to  better 
utilize  all  of  the  elements  thrt  play  a  role  in  our  rice-growing  produc¬ 
tion,  the  acquired  scientific  knowledge  already  allows  the  rice  grower  to 
eugnent  his  yield  by  the  rational  utilization  of  fertilizers* 

However,  he  can  do  it  only  with  the  aid  of  a  technical  and  financial 
assistance. 

By  technical  assistance  vie  wish  to  speak  of  services  rendered  by  the' 
bureaus  of  consultation  and  of  agricultural  popularization.  It  is  part  of 
these  bureaus  duty  to  make  the  peasants  benefit  from  modern  technical 
knowledge,  to  bring  to  them  all  of  the  necessary  information  and  to  adapt 
them  to  their  own  problems.  The  most  up  to  date  rice  grower  informed  of 
the  results  of  research  equally  has  need  of  counseling  and  of  supplementary 


(l)  In  Japan,  the  use  of  sodium  sclt  of  naphta lene-acetic  scid  gave 
an  amelioration  of  3  %  in  relation  to  the  control  experiment. 
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aid  to  put  those  results  into  practice.  The  vork  of  agricultural  popular¬ 
isation  can  be  carried  out  in  South  Vietnam  by  agents  of  the  Agricultural 
services  aided  by  local  guides  chosen  among  the  rice  grovers  having  the 
most  open  minds  and  more  developed  social  sense  than  the  others  (the 
Ihiong-kiem-dien).  The  direction  of  these  t gouts  in  a  province  must  be 
confided  to  an  agronomist  having  general  knowledge  of  the  soils  and  of 
the  fertilizers*  These  agronomists  must  he  able,  in  their  turn,  to  consult 
the  soil  specialists  on  the  most  complex  questions. 

Me  hove  just  briefly  underlined  the  importance  of  the  popularization, 
such  as  it  bcmprised  the  Indochinese  Rice  Office  since  its  creation  (l)* 
The  results  obtained  ere  not  however  those  that  one  is  in  the  right  to 
discount  because  of  the  particularly  routine  end  conservative  character 
of  our  peasants.  A  firmer,  more  directed,  agricultural  politic,  based  on 
the  obligatory  use  of  fertilizers  end  selected  seed  beds  could  facilitate 
the  vork.  of  the  popularization  services. 

By  economic  assistance,  we  wish  to  speak  of  the  subsidy  accorded  to 
the  rice  growers  for  the  purchase  of  fertilizers,  in  order  to  maintain  a 
favorable  equilibrium  between  their  prices  and  those  of  agricultural 
products*  This  subsidy  takes  on  different  forms t  prime  to  the  merchants 
of  fertilizer  to  allow  them  to  reduce  the  selling  prices,  organization 
of  far  less  burdens  cane  methods  of  transport  for  the  fertilizers,  ssle  on 
credit  without  interest  or  a  a  very  small  rate  until  harvest.  The  value 
of  the  supplementary  production  would  permit  the  rice  grower  to  cover  the 
purchasing  costs  of  the  fertilizings* 


Tl) In  Vietnam  where  agriculture  is  still  scarcely  evolved  and  is 
practiced  according  to  ancestral  methods,  popularization  must  be  still  more 
important  than  elsewhere.  However  the  personnel  charged  with  this  work 
is  very  reduced;  one  agent  for  3.000  km  ,  while  in  Japan  one  can  connt  one 
popularization  technician  per  8  km2* 


COMJIESIONS 


The  ensemble  of  measures  envisaged  above  permits  to  resolve  the 
problem  of  fertilizers* 

The  researches  recommended  that  are  made  in  taking  into  account  the 
data  which  is  most  recent  of  the  chemistry  of  the  soil  and  of  the  physi¬ 
ology  of  rice  permitted  to  further  define  the  fertilizer  formulas  to 
adopt* 


Industrialization  of  tne  country  will  place  at  the  disposition  of 
the  rice  growers  not  only  fertilizers  at  a  low  price,  but  will  furnish 
new  openings  to  the  local  men  ir.  the  chemical  industries,  Furthermore 
it  will  lead  to  an  appreciable  importation  of  foreign  bills  duo  to  the 
growth  in  exportation  of  rice. 

These  measures  must  be  completed  however  by  a  certain  number  of 
governmental  reforms.  Thus  the  relations  between  *ta  dien*  and  propri¬ 
etors  must  be  regulated  in  fixing  in  a  rational  manner  the  part  of  each 
in  the  manure,  in  fixing  the  minimum  duration  of  the  farm  contract  so 
that  the  former  can  profit  from  the  residual  effects  from  phosphoted 
fertilizers. 

The  importance  of  rice-growing  production  for  South  Vietnam  justifies 
the  application  of  these  diverse  measures.  It  would  permit  an  annual 
surplus  of  production  from  ,50,000  to  100,000  tons  of  paddy  (growth  from 
35  to  50  %  of  production)  that  can  be  evaluated  at  140,000,000$IC» 


Saigon,  March  31,  19j>2. 
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